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Producers scaling up to 
meet 1998's challenges 
Simon Pickering 
Technical and commercial success in 1997 has laid the foundation for a successful 1998 for the 
compound semiconductor industry. The emergence of large volume applications is leading to 
very healthy growth and prompting many companies to expand their production resources. 
R 
apid progress towards the 
ommercialization of the 
lue laser together with bur- 
geoning demand for GaAs compo- 
nents in mobile communication 
applications i ensuring an upbeat 
start for the compound semicon- 
ductor industry in 1998. 
For many companies, the major 
challenge currently facing them is 
meeting the escalating demand, 
with rapid growth placing a strain 
on production resources. Of 
course, significant challenges 
remain, not the least of which is 
the ever present need to improve 
the quality and reduce the price of 
components to stave off, or over- 
throw, competing technologies 
and materials. 
GaN springboard 
Testimony to the rapid develop- 
ment in GaN, both for laser diodes 
(LDs) and LEDs, is the growth in 
sales that Union Carbide 
(Wasmougal,WA, USA) has enjoyed 
for its sapphire substrates. Larry 
Rothrock, manager of electronic 
materials at Union Carbide, says 
sapphire for GaN devices has been 
the fastest growing part of the 
company's business for several 
years now, with sales doubling 
every year since 1994. "We have 
about 70% of the world market and 
keeping up with the present 
growth is keeping us pretty busy," 
Rothrock says. "Protecting that 
market share is also very important 
to ensure that the product contin- 
ues to evolve." 
Rothrock says that while dis- 
plays are probably the main driver 
for the GaN market at the moment, 
there are plenty of other important 
niches."I expect o see around one 
new company go into production 
of blue/green LEDs in each quarter 
of 1998, "he says. 
During the year ahead Union 
Carbide will continue to encour- 
age some of its customers to move 
towards using larger wafers to 
allow the company to achieve bet- 
ter economies of scale. But while 
Rothrock says this is achievable in 
the longer term, he expects it to be 
a gradual process. 
And while many in the com- 
pound semiconductor industry are 
seeking alternative substrates for 
GaN devices, Rothrock says Union 
Carbide remains confident that 
sapphire will remain in the driving 
seat. 
"The thing to remember is that 
the best technology does not  
always win," he says. "A GaN sub- 
strate may offer better perfor- 
mance, but at what cost? Sapphire 
works, it is inexpensive and there 
is lots of it." 
Another company that enjoyed 
the benefits of GaN's rapid 
progress in 1997 was Philips 
Analytical X-Ray (Mahwah, NJ, 
USA). Philips sold approximately 
20 of its 'X-Pert MRD' characteriza- 
tion systems into Japan alone last 
year, with virtually all of them ear- 
marked for GaN research. Business 
Development manager, Tom Ryan, 
expects that trend to continue dur- 
ing 1998. 
Metalorganics soar 
Underlining the growth of the 
compound semiconductor indus- 
try is the production expansions of 
the leading source gas suppliers 
Epichem and Morton International. 
Epichem (Bromborough, UK) 
opened a multi-million dollar facili- 
ty in Haverhill, MA, as evidence of 
its long-term commitment to the 
market (see pages 16-19).The com- 
pany also expects to make a similar 
commitment inJapan during 1998, 
reflecting a growing demand for 
the company's products in Asia. 
Greg Muhr says the recent ex- 
pansion for the industry has brought 
with it a welcome change in image. 
"Compound semiconductors are no 
longer perceived as the 'technolo- 
gy of the future and always will 
be'" he says. "The dramatic rise in 
applications using this technology 
has forced all of the major elec- 
tronics companies to look closely 
at the industry and mostly of them 
have gotten involved." 
Morton International, mean- 
while, is working towards comple- 
tion of its new production facility 
in North Andover, MA, USA, which 
it expects to bring on-line this 
Spring. The company will continue 
to operate its Danvers, MA, plant, 
giving it dual sourcing options and 
is considering further expansion, 
which may include a plant in 
Europe or the Pacific Rim. 
Morton has also incorporated 
its metalorganics production into 
its performance chemical sectors, 
which Joe Reiser says add to its 
ability to improve products. 
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GaAs looks towards 
150 mm 
While blue lasers occupied most Of 
the headlines in the advanced 
semiconductor industry, the GaAs 
sector continued to enjoy excep- 
tional growth (see pages 32-36) in 
1997. 
That growth saw Litton Airton 
(Morris Plains, NJ, USA) increase its 
growth and fabrication by more 
than 50%, with its shipments for 
the year exceeding 1 million 
square inches (650 million mm2). 
Sales and marketing director Bob 
Ochrym says the company also 
made record expenditures and 
secured the necessary capital and 
floor space for an on-going expan- 
sion to meet an expected market 
demand of more than 10 million 
square inches by the year 2001. 
The expansion is particularly 
geared towards expanding manu- 
facturing capacity for 150 mm SI 
GaAs wafers, which Ochrym 
believes are an essential to ensure 
that GaAs devices compete effec- 
tively with silicon. Indeed, Ochrym 
points to  Vitesse Semiconductor's 
opening of a plant dedicated to 
150 mm GaAs devices as one of 
the highlights of last year and is 
equally enthusiastic about the new 
lines and plants coming on line at 
Anadigics and TriQuint. 
One challenge that Ochrym 
would like to see faced in the com- 
ing year is the development of 
additional suppliers of arsenic and 
gallium metals to ensure adequate 
substrate quantities remain available. 
One company that is illustrating 
the growing spread of GaAs devic- 
es is United Monolithic Semicon- 
ductors (Orsay, France). Having 
established a family of MMICs to 
cover all key functions for radio 
link systems during 1997, the New 
Year will see UMS further extend 
the product range. Dr Heinrich 
Daembkes ays UMS also plans to 
introduce several power ampli- 
fiers, as well as a new generation of 
low-cost, high-power, high-efficien- 
cy HPAs based on power HEMTs 
and chipsets for LMDS and MMDS. 
Figure 1. AIXTRON's AIX 240012600G3 is designed to bring the compound semiconductor 
industry a step closer to the production levels of its silicon cousins. 
Substrates for the emerging 
markets for CdZnTe-based devices 
are the focus of activities at 
Johnson Matthey Electronics 
(Spokane, WA, USA); meanwhile 
the company's principle achieve- 
ment during 1997 was progress 
towards CdZnTe detectors. The 
company says the market potential 
for these detectors, particularly in 
medical applications, is tremen- 
dous and the company is continu- 
ing to develop its modified 
Bridgman process to help develop 
the market. 
Equipment advances 
An important element of the 
recent success achieved by com- 
pound semiconductor devices has 
been attributable to advances in 
production equipment. Equipment 
manufacturers are continuing to 
invest heavily in R&D to support 
the industry's growth, with the 
emphasis increasingly turning 
towards units designed for mass 
production. 
The importance of developing 
equipment for volume production 
is emphasized by AIXTRON AG 
(Aachen, Germany), which regards 
the development of the 'AIX 
2400/2600G3' metal organic chem- 
ical vapour deposition (MOCVD) 
system (Figure 1) as the company's 
highlight for 1997. The first 
MOCVD system with robotic 
wafer-handling in cassette-to-cas- 
sette mode,AIXTRON says the unit 
enables higher and cost-efficient 
production levels to be achieved, 
bringing the industry a step closer 
to production levels in the silicon 
industry. 
Similarly, RIBER (Rueil, France) 
pointed to the development of a 
multiwafer molecular beam epi- 
taxy (MBE) reactor capable of han- 
dling 150 mm wafers as its primary 
achievement for 1997. Again the 
company sees the development of
these systems as an important ele- 
ment in reducing the cost of epi- 
taxial devices, particularly for use 
in communication applications 
such as phone handsets. 
Clearly, 1998 offers plenty of 
challenges for all companies in the 
compound semiconductor indus- 
try, but the encouraging news is 
that the challenges are based on 
opportunity. 
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